Functional expression of human intestinal Na+-dependent and Na+-independent nucleoside transporters in Xenopus laevis oocytes.
We have shown previously that the human jejunal brush border membrane expresses both the N1 (cif) and the N2 (cit) Na+-dependent (concentrative) nucleoside transporters but not the Na+-independent (facilitative) nitrobenzylmercaptopurineriboside (NBMPR)-sensitive (es) transporter (Patil SD and Unadkat JD, Am J Physiol, 272: 1314-1320, 1997). In the present study, we have demonstrated that when Xenopus laevis oocytes are microinjected with human jejunal mRNA, four nucleoside transporters are expressed simultaneously, namely the N1 and N2 Na+-dependent nucleoside transporters and the es and the NBMPR-insensitive (ei) Na+-independent transporters. The expressed Na+-dependent nucleoside transporters showed substrate specificity identical to that previously described by us using jejunal brush border membrane vesicles (Patil SD and Unadkat JD, Am J Physiol, 272: 1314-1320, 1997). The expressed es and ei Na+-independent transporters demonstrated broad substrate selectivity with both purines and pyrimidines capable of inhibiting the uptake of guanosine and thymidine mediated by this transporter. The expressed Na+-dependent nucleoside transporters mediated the transport of their respective nucleoside substrates with a high affinity and a low capacity, whereas the es and the ei transporters mediated the transport of nucleosides with a low affinity and a high capacity. Collectively, these observations suggest that the Na+-independent nucleoside transporters are expressed in the basolateral membrane of the human jejunal epithelium. Based on these data, we hypothesize that the concentrative transporters in the brush border membrane and equilibrative transporters in the basolateral membrane are arranged in series in the human jejunal epithelium to allow efficient vectorial transport of nucleosides from the lumen to the blood. The simultaneous expression of four nucleoside transporters in X. laevis oocytes establishes a basis for molecular cloning of these four human nucleoside transporters.